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(57) Abstract: 

FIELD: medicine, biology. SUBSTANCE: the 
present method deals with the following 
stages: obtaining the lines of human donor 
somatic cells; maturation of oocytes taken 
out of cow's ovary, in vitro; removal of 
oocyte- surrounding cumulus cells, 
dissection of the part of sparkling area of 
maturated oocytes by obtaining a fissure to 
press out the part of cytoplasm through this 
fissure including the first polar body at 
obtaining enucleated recipient oocytes; 
transportation of nucleus into recipient 
oocyte due to injection of donor cells into 
nucleus-free recipient oocytes followed by 
successive electrofusion and activation of 
electrofused cells to obtain embryos; 
postactivation and cultivation of embryos in 
vitro. Obtained cloned human embryos could 



be applied to obtain human embryonic stem 
cells to be widely used both in medicine and 
biology. EFFECT: higher efficiency. 12 cl, 4 
dwg, 5 ex, 11 tbl 
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(54) CnOCOB nOJIYHEHMfl KJlOHMPOBAHHblX 3M5PMOHOB HEJIOBEKA rWTEM nPMMEHEHMfl cnOCOBA 
ME^KBMflOBOfl TPAHCHJIAHTAUMM flflEP 



(57) 

M3o6peTeHne othocmtcj? k cnocooaM 

KnOHMDOBaHMfl 3M6pH0H0B HBflOBBKa. CnOCOO" 

npeAycMaTpusaeT cisahm: nonyMeHMfl jihhhR 

AOHOPHWX CO M aTMMeCKMX KflBTOK, COOpaHHblX M3 

MenoBBKa; co3peBaHHfl ooijhtob, coCpaHHbix M3 
RMHHMKa KopoBW, in vitro; yflaneHMfl KneroK 
KyMynyca, oKpyacaiomwx oouhtu, pa3pe3aHHfl 
MacTn 6necTmnefl 30Hbi cospeBuuMX ooijwtob c 
nojiyHBHMBM u\enu n BbDKMMaHMfl Mepes 3Ty 
ujenb nacTH LjmonnasMbi, BKniOMaiomefl b ce6« 
nepBoe non«pHoe Tenbije, c nonyMeHweM 
OHyKnenposaHHbix pei^nuem-Hbix ooljhtob; 



nspeHeceHUfl RApa b peLjunneHTHbitf ooumt 
kihTbetcukte^ AQHOpHbix xneTOK b 6e3b*AepHbie 
pe n n hbhth w a ooi^MTbi c nocneAywinuMH 
nocneAOBaTe/ibHbiMH BnexTpocnHflHHew m 
aKTMBai^nert 3neKTpocnnTbJX KneTOK c 
nonyMeHMBM om6pmohob; nocTaKTMBaiyw w 
KynbTHBupoBaHMfl 3M6pnoHOB In vitro. 
nonyMBHue AaHHbiM cnocoSoM KnoHnpoBaHHbix 
3M6pnoHOB MenoBeKa mokbt GuTb 
ncnonb30BaHO Ana nonyMeHMfl 3M6pnoHanbHbix 

CTBOJlOBblX KneTOK HBJlOBeKa, KOTOpbl© MoryT 

uinpoKo npMMeHWTbCfl b Mefx^uyiHQ n 6*nonorvin. 
12 3.n. cjwibi, 11 Ta6n., 4 nn. 
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FIELD: medicine, biology. SUBSTANCE: the 
present method deals with the following 
stages: obtaining the lines of human donor 
somatic cells; maturation of oocytes taken 
out of cow's ovary, in vitro; removal of 
oocyte- surrounding cumulus cells, 
dissection of the part of sparkling area of 
maturated oocytes by obtaining a fissure to 
press out the part of cytoplasm through this 
fissure including the first polar body at 
obtaining enucleated recipient oocytes; 
transportation of nucleus into recipient 
oocyte due to injection of donor cells into 
nucleus-free recipient oocytes followed by 
successive electrofusion and activation of 
electrofused ceils to obtain embryos; 
postactivation and cultivation of embryos in 
vitro. Obtained cloned human embryos could 
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06/iaCTb H306peT8HMfl 

flaHHoe n3o6peTeHue othocutca k cnoco6y 
nonyHeHMfl KnoHnpoBaHHbix 3M6pnoHos 
MenoseKa nyT6M npuMeHeHna cnocooa 

M0)KBMflOBO« TpaHCfUiaHTaUMM KneTOMHWX flA©P, 

oonee kohkpstho k cnoco6y nonyMeHnfl 

KTIOHUpOBaHHbJX 3M0"pH0H0B M6J10B6K8 nyTeM 

npuMBHeHun cnoco6a Me>KBHAOBOfl 
TpaHcrmaHTauMM KnoTOHHbDC Rflep, nocpeACTBOM 
KOToporo RApa coManmecKvix KneTOK, 
nojiyMeHHbix W3 TK8HH He/ioseKa, nepeHocaT b 
apejibte oou>iTbi, nponcxoAfltune M3 Koposbi. 
M3o6peTeHne othocmtca TaiOKe k 
KnoHnposaHHbiM 3M6pnoHaM MenoseKa, 
nonyHeHHbiM onMcaHHbiM Bbiiue cnoco6oM. 
HpeAnocbinKM M3o6peT8HMfl 

B T6M6HM6 npOAOJDKVITenbHOrO BP8M8HM 
CHHTaJlOCb, HTO npOM3BOACTBO KWBOTHblX 
AOn>KHO npOBOAHTbCfl nOCpSACTBOM 

on/ioAOTBopeHMH, BKntonaioiAero b ceoa 

My>KCKV18 M X8HCKM8 raMBTbJ. 0AH3K0 6WHM 

npwio>KeHbi orpOMHbie ycnnna no nouyMeHMK) 

KHOHUDOBaHHblX JKMBOTHblX C VtA©HTHMHblM 
BMAOM M HA8HTMMHblMM reH8TMMeCKMMM 

xapaKTepucTMKaMn. 

HeAaBHO, pa3JinMHbie peKOM6nHaHTHbie 
pacTGHun c xce/iaTenbHbiMH npM3HBKaMM u,8HHbix 
KynbTypHbix pacTeHKfl 6binn ycnewno nonyneHbi 
6/iaroAapn pa3pa6oTKaM b 6noTexHonorwn n 
reHHoR mmenepvwA (cm.: Schweizer et al., 
Plant Journal, 20: 541-552, 1999). Hto 
KacaeTca xoiBOTHbix, 6bino mhoto ycnewHbix 
npuMepoB nonyMeHHH KnoHnpoBaHHbix 

KWBOTHbtX, KOTOpbie BKnKWatOT b ce6$?, 

HanpHMap, xnoH h pOBa hh wx flmaT (cm. : Wllmut 
et al., Nature, 385:810-813, 1997), 
KnoHnpoBaHHbix kodob (cm.: Wells et al., 
Reprod. Fertil. and Develop., 10:369-378, 
1998) m KnoHMpOBaHHbix Mbiiuefl (cm.: 
Wakayama et at., Nature, 394:369-374, 1998). 
nocKonbKy nonyneHne «no h n posaH h bix 
XHBOTHbix He MOweT 6biTb peann30BaHO 6es 

BblCOKOfl TeXHOnorHH, C03AaHHOfl Ha ochobb 

6noTexHonomn, CHMTanacb hopmo8 oi^eHKa 
TexHoxiorvwecKoro pa3BMTna b 
cooTBercTByiou^nx ooViacTflx. 

Me>KAy TeM, 6bino M3BecTHO ( hto CTBonosue 

KneTKM >KMBOTHblX OOViaAaiOT CnOC06HOCTbK) 

paaBUBaTbcn b n»oo"oR opraH, hto noGyAnno k 
MCcneAOBaHMK) Mexann3Ma mx 

Anc}xt)epeHi^MpoBKH b Kax<AbiB opran nyTeM mx 
nonyMeHHH m KynbTMBnpoBaHM«. ripn 
npoBeAeHHM 3Toro HccneAOBaHMfl Bax<HO 
ncnonb30BaTb MaTepnanu c ha8HthhhoA 
TKaHecnei^MqbMHHOCTbK) Ann yMeHbujeHnn 
Bapnau,nfl cpeAH mhohix pasnnnHbix 
HccneAOBaHHR. OAHara, ohobhaho, hto 
noAXOAfl^ne MaTepna/ibi c mashtmhho« 

TKaH8CneUM0HHHOCTbK) H6 BBJlfllOTCfl BC6 BpeMfl 

AocTynHbiMH, Xot« HeAaBHO cnocoC 
KnoHMpoBaHMfl c ncnonb30BaHneM 
coMaTMHecKMX KneTOK o6nerHWi nonyneHne 
MaTepvianoB c HAeHTKHHoR 

TKaHecnei^Mc^MHHocTbio, oh 6bin MOHee 
yAOBneTBopMTenbHbiM b cnynae tkshm 
nenoBeKa. 

B 3TMX o6cTOflTenbCTBax cyu^ecTBOBanH 
yfieAHTenbHbie npviHHHbi Ana pa3pa6oTKM 
cnoco6a nonyneHkm 3M6pnoHanbHbix 
cTBonoBbix KneTOK nenoBeKa c ma©htmhhoW 
TKaHecneuMct) nMHOcrrbio . 

CyU|HOCTb M306peT8HMfl 

ComacHO AaHHOMy nsoOpeTeHMio, 6bino 
o6Hapy>KeHO, hto 3M6pnoHanbHbie cTeonoBbie 
KneTKH nenoBeKa MoryT 6wTb ycneujHo 
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nonyneHbi npvi noMomn cnocooa m6>kbhaobo« 
TpaHcnnaHTaunn KneTOHHbix hasp, 
BKMonaioiAero b ce6n cnn«Hne oou,mtob KopoBbi 
m KneTOK koxm nenoaeKa m KynbTMBupoBaHne 
KnoHHposaHHbix 3m6pmohob nenoBeKa In vitro AO 
cTaAHM Mopyn/enacTOi^MCT. 

nepBofl L^enbK) AaHHoro vidoOpeTenvin 
flanfleTcn, cneAoaaTenbHo, o6ecneMeHne 
cnocoCa nonyneHMfl KnoHnpoBaHHbix 3m6pmohob 
nenoBeica npn noMou;^ cnocooa MewBMAOBoft 
TpaHcnnaHTauMM RAap. 

flpyroPi u,enbio AaHHoro M3o6peT8HHfl 
nanseTCH o6ecneHeHne KnoHnposaHHUX 
3m6phohob nenoBeKa, nonyneHHfcdx yKa3aHHWM 
cnoco6oM. 

KPATKOE OnHCAHUE MEPTE>KEI?I 

YKasaHHbie Bbiwe m Apyrwe i^enn m npn3Haiai 
AaHHoro H3o6peTeHH« CTanyT OHeBHAHWMM M3 
HM3KecneAyK)Luero onucaHWfl, AaBaeMoro BMecrre 

C COnVTCTByiOlUHMM HepTexoMM, a KOTOpbJX: 

0nrypa 1 flB/iReTC« cfx>Torpao>Me^ aohophwx 

COMaTHHeCKMX KneTOK. 

a>nrypa 2 flBnaeTCfl Q^OTorpactwefl, 
noKa3biBa»oiAe« npoi^ecc pa3pe3aHM« zona 
pellucida (npo3paHHO^ 30Hbi, T.e. Gnecrnmeft 
ooonoHKM fl^L^eKneTKn) pei^nnneHTHoro ooi|MTa 
yAap>KVtBaK)iAe^ ntineTKoH m paspe3aiou^e^ 
nwneTKO^. 

Onrypa 3 flanneTcn ctJOTorpacpHeW, 
noKa3biBaiou4e« npoL\ecc 3HyKneau,MM nyTeM 
yAaneHMH nepeoro nonapHoro Tenbua h HApa M3 
peunnHeHTHoro ooi^nTa. 

<Dvirypa 4 ABnfleTCfl c^OTorpac^He^, 
noKa3b)Batou;eR npouecc nepeHoca 
C0MaTnnecK0« KneTKM b 3HyKnenpoBaHHbj« 
(6e3"bH^epHbifi) ooi4MT yAepxaiBawmeR nwneTKOM 

M MHbSKL^MOH HOM niineTKOM. 

nOflPOBHOE OnMCAHME H30BPETEHH^ 
Cnoco6 nonyneHHJ? KnoHnpoBaHHbix 
3m6phohob nenoBeKa AaHHoro M3o6peTeHwa 
npeAycMaTpHBaeT cTaAHM nonyneHMfl nMHMK 

AOHOpHbJX COMaTHHeCKMX KneTOK, co6paHHbix H3 

MenoseKa; cospeBaHUfl ool^htob, co6paHHbix H3 
AHHHMKa KopoBbi, in vitro; yAaneHMfl KneTOK 
KyMynyca (cumulus) (H^L^eBoro xonMMKa Ha 
cTeHKe rpaaq*x>Ba nyawpbKa, a kotodom 
noMemaeTcn n^uo), oKpy>KaioiAHx ooumtw, 
pa3pe3aHH« Macro 6necT«u^eK 3ohw C03peBUJnx 

OOL^MTOB M BbDKMMaHMfl M3CTM l4MTOnna3MbJ, 

BKnioMaioiAeW b ce6fl nepsoe nonapHoe Tenbi^e, 
c nonyMSHneM OHyKnenpOBaHHbix peminneHTHbix 
ooumtob; nepeHeceHUfi fiApa b peL^nnneHTHbi« 
OOUMT MH"bei04ne^ aohophwx KneTOK B 
3HyicnenpoBaHHbie oou,utu c nocneAyfotAMMM 
nocneAOBaTenbHUMn aneKTpocnmiHHeM m 
aKTMBai;vie« ajjeKTpocnMTbix KneTOK c 
nonyneHweM 3m6pmohob; nocTaKTHBai4MM m 
KynbTHBupoBaHMA 3m6pmohob in vitro. 

Cnoco6 nonyMeHMfl KnoHnpoBaHHbix 
3M6pnoHOB AaHHoro M306peTeHMfl 
Aono/iHMTenbHO unnjocTpvipyeTCfl cneAyioiAMM 
o6pasoM. 

CTaAMR 1 : nonyneHMe aohophwx xneTOK 

JlMHMM OOM aTMMOCKWX KneTOK, C06paHHblX M3 

nenoBeKa, roTOB«T a KanecTBe aohophwx 
KneTOK: xoth KneTKH, co6paHHbie ns nenoBeKa, 
He rbjiriotch orpaHHHeHMeM Ann aohophwx 
KneTOK, npeAnoMTViTenbHwe KneronHbie nmrn 
BKniOMaioT b ce6a KneTKM kinn cf)M6po6nacTbi 
kokh, co6paHHbie M3 nynoHHoro KaHarnKa 
HOBopojKAeHHbix. Bonee npeAnoHTMTenbHO« 
KneTOHHO^ nnHne« Ann AOHopHbix KneTOK 
flBxiflJOTCR KneTKM kojkh, BbiAeneHHbie M3 KO>KHOW 
TKaHM. yKa3aHHbie KneTOHHbie jihhmm nonynaioT 
c ncnonb30BaHneM o6u^enpnHRToro M3BecTHoro 
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cnocoGa (cm.: Mather & Barnes, Methods in 
Cell Biology, vol. 57, Animal Cell Culture 
Methods, Academic Press, 1998) c HeKOTopwMM 

MOAMCtUIKaUjMflMH. 

HanpuMep, Knertm mtih cfcMDpooriacTbi kojkh 
nynoMHoro KaHaruKa HOBopowAeHHbtx 
npoMUBawT m M3MenbHaK)T. 3aTeM, 3th Knerai 
noABepraioT oopao*OTKe TpuncwHOM u 
KonnareHa3ofl Tuna II e ycnoBUflx 39 °C, 5% 
CO 2 . c nocneayiomMM Ky/ibTMBupoBaHMeM b 
DMEM (MOAHcJwHHpoBaHHoa no cnoco6y 
Aynboeiao cpeAe Hrna), AononHeHHofi He 

«B^flK)U4MMHCfl He3aM6HUMb!MH 

awMHOKMcnoTaMM, 10% OTC (cf>eTanbH0R 

TejWMbeB CblBOpOTKOtt) M 1% CMeCbK) 

neHMUjMnnMH-CTpenTOMnUjMH (10000 E/Mn 
neHM4nnnnHa, 10 Mr/Mn CTpemoMHi^HHa) npn 
onncaHHbfx Bbiuje vcjiobhrx. 

3TH COMaTHMBCKHe KneTOMHbie J1MHMM xpaHAT 

c ncno/ib30BaHneM cy6KyribTypbi, Ky/ibTypw 
CblBOpOTOMHOrO ronoAaHMH win 
3aMopaxnBaHM«. Cy6KynbTHBnpOBaHne 
AOHopHbix K/ieTOMHbix nMHHfl npoBOAHT npu 
peryxwpHbix MHTepBanax nyTOM 3aMeHbi CTapofl 
cpeAW Ha HOByio cpefly nocne TpnncMHMsau,mi. 

KynbTMBHDOBaHMe C CblBOpOTOHHbIM 

ronoAaHkieM npoBOAflT c McnonbsoBaHMeM 
DMEM, Aono^HeHHoW 0,5% <t>TC, m cnoco6a 
Wilmut et al. (cm.: Wilmut et al., Nature, 
385:810-813, 1997). XpaHHiAnecfl tskum 
o6pa30M KneTOMHbie hmhum Mcno/ib3yioT Ann 
oonee nosAHefl CTaAM b KaMecTBe aohophwx 
KneTOK. 

daAHfl 2: nonyMeHMe pennnneHTHbix 
ool;htob 

Heapenwe oou,MTbi, coopaHHue M3 HMMHMKa 
KopoBU, aoboaat ao co3peBaHHfl in vitro: 
H63penbie ooquTbi OTO"MpaiOT M3 rmmhuks b 
npoMbiBarameR cpeAe TCM199, coAepxau^efi 10 
MM HEPES 

(N-trMApoKCMarkmlnMnepaskiH-N'-P-STaHcy^bcfxjH 
oBaa KucnoTy] ) h aoboaat ao C03peBaHMH 
KynbTMBupoBaHneM stmx KneTOK b 
KynbTypaxibHofi cpeAe TCM199 (coAepxamefl 
Na-nwpyBaT, neHMi^Mn/iMH-crpenTOMMmiH), 
AonoJineHHofl acTpaAMonoM, FSH 

(cf)onjiMKynocTMMynnpyioiMHM ropMOHOM) w <t>TC, 
b TeMeHMe 16-22 MacoB b ycnoBMflx 39 °C, 5% 
C0 2 . 

CTaAHH 3: 3HyKJieai;nfl peu,nnneHTHbix 
0014MTOB 

ilocne yAanenn« KneTOK KyMynyca 
(flflu,eBoro xonMHKa Ha creHKe Tpaac^oBa 
ny3btpbKa), oKpyrcawmHX 3pe/]bie peu,nnneHTHbie 
oot^HTbi, m pa3pe3aHHfl ^acrw SnecTflmefl 30Hbi 

OOLJMTOB, HaCTb U,MTOnfla3MU, BKnK)MaK)U4yiO 

nepBoe nonflpnoe Tenbi^e, yaajwwT M3 oou,wtob 
c nonyneHMeM oHyicneMpoBaHHbix ooljhtob: 
cHaMa/ia KneTKM KyMynyca, oxpyrcaioiuMe 
3penbie ooi^HTbi, yAanflfOT cJ>M3MHecKM 
AeHyAnpyK>meK nvweTKoB b npoMbraaiomefl 
cpeAe TCM199, coAepwamefl rwanypoHHAa3y. 
3aTeM AeHyA^poBaHHbie oou,MTbi npOMbiBaioT 
npoMbmawmefl cpeAOfl TCM199 n nepeHocaT a 
pacTBop LtMTOxanasnHa B. fln« aHyxneaunn 
AeHyAMpoBaHHbix ooquTOB nacTb o/iecTflmefl 

30Hbl AeHyflUpOBBHHblX OOU.KTOB npOHH3b!Ba9TCfl 

poKyu^eW nnne™ofl c oc-pasoBaHueM menu, 
Mepes KOTopyio 10-15% u,nTonna3Mbt, 
BK/iioHajomefl a ceoa nepBoe no/iapHoe TenbLie, 

MO)KeT BblJKMMaTbCfl M3 OO4MTO8. 

9HyKnewpoBaHHbie 004HTW npoMbiBawT m 
HHKy6npyK)T e KynbTypanbHoR cpeAe TCM199. 
yica3aHHbifl pacTBop UMTOxajiasnHa B nonynaiOT 
pa36aB/ieHMeM muoxana3MHa B, pacrBopeHHoro 
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b flMCO (ah MeTuncyn bcpOKCMAe), 

KynbTypa/ibHoW cpeAP^ TCM199. 

CTaAMfl 4: 3neKTpccjinaHne aohophux 
khbtok c pei4MnneHTHbiMM ooi^nraMki m 
aKTMBai4Hfl 3neKTpocnnTbix KneTOK 

flOHopHwe KneTKM nepenocRT a 
peunnkteHTHbie ooumtu c nocneAyiou^HM 
3neKTpocnn«HMeM w aKTMBanMeft 
onem-poc/iMTbix KneTOK: nepeA MKbeiqMeR 
AOHopHbix KneTOK b peu 4 MnneHTHbie 004V1Tbl 
3HyicnevipoBaHHbte oounTbi npoMbiBatoT 
KynbTypajibHoR cpeAoW TCM199 m nepenocnT b 
pacTBop PHA-P (cfMToreMarrntOTMHHHa). 3aTeM 
AOHOpHbie KneTKM nepeHOCAT b 
3HyKnenpoBaHHbie ooljmtw wH-beKi^neK 
aohophux KneTOK b u^erib, CAenaHHyto Ha 
Gnecrmnefl 30H9 ooumtob, b pacTBope PHA-P. 

3neKTpocnn«Hne npoaoAHT c 
ncnonb30BaHneM aneicrpoMaHMnynnTOpa KneTOK 
Electro Cell Manipulator (BTX ECM2001). 
PeKOHCTpyyiposaHHbie 3M6pnoHbi b pacTBope 
MaHHMTa, AononHeHHOM npoMbieatou^MM 
pacTBopoM TCM199, noMeu4aK)T b KaMepy c 
AByMfl sneKTpoAaMn, no oAHOMy Ha Ka>KAoft 
cTopoHe. nepeA noMeu^eHneM smopmohob c mx 
AOHopHbiMVi KneTKaMH, oopameHHbiMH k KaTOAy 
b KaMepe, 3Ty KaMepy 3anonHfiK)T pacTBopoM 
MaHHMTa. nocne aneiopocnuflHHfl 3m6phohob 
nocpeACTBOM npnno)KeHMfl MMnynbca 
nepeMeHHoro TOKa 0,75-2,00 kB/cm Aea>KAbi c 
MHTepBanoM b OAHy ceKyHAy a TeMeHne 15 mkc 
KajKAbifl pas, sneiapocnuTbie 3M6pnoHbt 

npOMblBaiOT paCTBOpOM M3HHMTa M 

npoMbiBaicu^efS cpeAO^ TCM199, nHKy6npyioT b 
pacTBope L|MTOxa/ia3MHa B u aKTMBupywT. 
3neKTpocnnflHMe m aKTMBai^Mio npoBOAflT 
OAHospeMeHHO, npM ycnoauM, hto 
sneKTpocnMflHHe npoBOAflT a cpeAe c MaHHHTOM, 
coAepjKai^eK Ca 2 ^. B npOTWBHOM cnyMae 
aKTHBaunK) npoBOAflT nocne sneiapocnuyiHHfl. 
npH npoBeAeHMM sneKTpocnuflHMfl b He 
coAepwameB Ca 2+ cpeAe c m3hhmtom CTaAHK) 
aKTMBai^MM npoBOAflT n h Ky 6m posa h HeM 
smCpmohob b pacTBope mohomhu.ii Ha b tomhoto. 
3aTeM MOHOMkiqwH yAanflioT H3 sm6pmohob 
npoMbiaaHMeM mx npoMbiBaiouieR cpeAOM 
TCM199, coAep)Kau|eR <J>TC v\m BCA. 
YKa3aHHbiw pacTBop noHOMni^MHa nonynaiOT 
pa36aBneHM6M MOHOMML^HHa, pacTBopeHHoro b 
AMCO, npoMbiBaioine^ cpeAOf^ TCM199, 
coAep)Kau^e^ 5CA. 

CTaAMfi 5: nocTaKTMBai^Mfl m 
KynbTMBMpoBaHMe 3m6pmohob in vitro 

3m6pmohw nOCTaKTMBMpyiOT M KynbTHBupyiOT 
in vitro: aKTMBMpoBaHHbie SMOpnoHbi, 
HHKy6MpoBaHHbie b npoMbiBajou^e^ cpeAe 
TMC199, coAep^au^eK 010 Mnn 5CA, 
nocTaKTMBMpyioT MHKy6MpoBaHneM b pacTBope 
UmcnoreKCMMUAa wnw DAMP 

(4-AMMeTMnaMMHonypnHa) n KynbTMBMpyioT in 
vitro b ycnoBMfK 5% C0 2 MnM CMecu 5% C0 2 , 
7% 0 2 h 88% N 2 . yKa3aHHbi« pacTBop 
l|m ten ore kch m mas mam pacTBop DAMP nonynaioT 
AoSaaneHHeM nmcnoreKCMMMAa, pacTBopeHHoro 
b 3Tanone, unw DAMP k cpeAaM Ana 
KyribTMBupoBaHMfl in vitro, cooTBeTCTBeHHO. 
CpeAbi An« KynbTMBMpoBaHMe in vitro BKmonaiOT 
b ce6n cpeAbi mTALP (cm. Ta6nnuy 1) (TaSnnuw 
1-11 cm. b KOH146 onucaHHfl), mSOF (cm. 
Ta6nM4y 2) m mCR2aa (cm. TaSnni^y 3), Bee M3 
KOTopwx C0Aep>KaT NaCI, KCI, NaHC03. 
NaH 2 P0 4 , CaCI 2 , Na-naiaaT, rniOK03y, 
c})eHonoBbiPi Kpacnbift, 5CA, KaHaMnu,HH, 
HesaMeHMMbie aMMHOKMcnoTbi, He AsnRKDiAnecfl 
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H63aM6HI4MbtMl4 aMMHOKWCnOTbl M L-myT8MMH. 

Heo6fl3aTenbHO, smCpmohu, 
Ky/ibTMBMpyeMwe in vitro, xpaHAT nocpeflCTBOM 
3aMopa>KMBaHMn Ann oonee noaAHero 
ucnonb30BaHMH h noABeprawT orraMBaHMK), 
KorAa kx npeAno/iaraiOT ucnonbsoBaTb. Ana 
3awopa)KHBaHHfl om6phohob mx npoMbisaiOT 
3<t>P, coAep>Kati4HM <t>TC, noMemaK>T b cpeAy 
Ann saMopaxHBaHHH, coAepacamyio 
neHMUnn/iMH-CTpenTOMHi^MH, CaCl2, mioK03y, 
MgCi 2 , Na-nnpyBaT n 30P. 3aT6M 3M6pnoHbi B 
cpefle Ann saMopa>KHBaHnfl noABepratOT 
MeAneHHOMy 3aM0pa>KHBaHHK> c nocneAyioii^MM 
6biCTpbiM saMopaKHBaHneM b >kma*om N2. npn 

BblHUMaHMH 3aMOpO)KeHHblX 3M6pUOHOB U3 

>KHAKoro N2 M oiranBaHMM nx noMeu^ator Ha 
B03flyx Ha npn6nn3HTenbHo 5 cexyHA n saTeM 
OTTaMBajoT b Tennofl boas. Ann yAaneHMn 
cpeflbt Ann saMopaxwBaHna 113 OTTanBiUMX 
3m6pmohob nx noMeujaioT nocneAOBaTeribHO b 
cpeAbi, coAepjKai^ne rjinu,epuH ot era Bbicoxofl 

KOH4eHTpai^MM AO HW3KOM KOHL^9HTpaL\HM. 

Ha ocHOBe BbiiueonncaHHoro cnocooa 
aBTopbi MsoGpeTeHUfl nonyMnnn smophoh, SNU6 

(JIHHHK) COMaTMHeCKMX KD6T0K He/lOBeKa), C 

Mcno/ib30BaHneM KnaTOK kojkw HenoBBKa b 
KanecTBe aohopob *Aep. 9tot smOpmoh 6bin 
AenoHMpoBaH MewAyHapoAHbiM AenosnTapneM, 
KCTC, KopeflcKofi Konneiqnetf TunoBWX 
Kyjibiyp (Korean Collection for Type 
Cultures; KRIBB # 52, Oundong, Yusong-ku, 
Taejon, 305-333, Republic of Korea) 19 wohh 
2000 roAa noA HOMepoM AocTyna KCTC 
0805BP. 

flaHHoe M3o6peTeHne MnniocTpwpyeTCH 
Aono/iHHTe/ibHo b cneAyiomux npvwepax, 

KOTOpbie He AOJIJKHW paCCMaTpMBaTbCfl K3K 

orpaHMMeHVie ofoeMa AaHHoro M3o6peTeHnn. 
npuMep 1: nonyneHne APHOpHbix icneTOK h 

pei4MnM8HTHblX OOU.HTOB 

Ann nonyHeHun aohophwx icneroK TKaHb, 
co6paHHyK) M3 ko>km MenoBeKa, npOMbiaanvi 3<J>P 
(3a6yo>epeMHbiM 0oco>aTOM coneBUM 
pacTBopoM, GIBCO BRL, Life Technologies, 
USA) m M3MenbMaxiM pp pasMepa 100 Mew. 
3aTeM 3Ty TKaHb nHKy6upoBa/in b 3<t>P, 
coAepKaiAeM 0,25% TpuncnH, 1 MM 3ATA m 1 
Mr/Mn KonnareHa3bi Tuna II, b Te^eHMe 1 naca 
b ycnoBHflX 39 °C, 5% CO2. nocne 
pacu4enneHnn tkbhh qbepMeHTaMM ee 
MeHTpn*yrnpoBann npn 1500 odVmmh b TeneHHe 
2 MUHyT h cycneHAMpOBanii b DM EM 
(MOAMcJ)m^MpOBaHHofl no cnocooy AynboeKKO 
cpeAe Mma GIBCO BRL, Life Technologies, 
USA), AonoriHeHHOfl 10% OTC, 1% NEAA 

(He-H63aMeHHMblMI4 3M HHOKMCJlOTaMU) M 1% 

CMecbio neHHUM/innH-cTpenTOMMi^MH. 
CycneH3Mio nepeHocwiM Ha nauJKH Ann 

KynbTMBMpOBaHHfl KTieTOK M MHKy6npOBa/Jl4 B 

ycnoBMRX 39 °C, 5% C0 2 c noJiyneHMeM nmm 
coMaTMMecKnx KneTOK. nocne 3Toro KneTKn 
TpuncMHHSMpoBariM a pacTBope, coAep^meM 
0,25% TpHncMH m 1 MM 3ATA, M AOBOA*nn 
HHcno uneTOK ad 2 x 10 4 Knerox/m Ann 
noMeu^eHMfl bjimkbot KneTOK b npo6npKM 
3nneHAopo>a. 

<Pnrypa 1 M3o6pa)KaeT com8tmm©ckm9 Kn©TKM, 
BWAeneHHbie b bmao OTAe^bHbix KneTOK Ann 
AAepHoro AOHOpa. 

C APyrofl ctopoHbi, Ann peunnneHTHbix 
ooumtob, o>onnnKynbi, pa3Mep KOTopwx 6bin 2-6 
mm b A^aMeTpe, oTcacbiBann M3 amhhhkob 

Kope^CKMX KODOB UJnpMl^OM Ha 10 M/l, MMeJOlUMM 

urny 18G. 3aTeM 3Ty <}x3JinviKy/inpHyK) XMAKOcTb 
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nepeHocwiM b Maiuicy 100 mm c cotkoR {nnma 
Me)KAy nnHHAMM 6bina 1 cm), HapucoBaHHoR Ha 
ee AHe, n oot^MTW c roMoreHHoR 4HTonna3MoK n 
AocraTOMHbiM MMcnoM cnoea KneTOK KyMynyca 
BOKpyr hhx noABepranki CKpMHMHry. Oro6paHHb!e 
ooL^nTbi npoMbiBann Tpn pasa 2 m/i 
npoMbiBatou^eP) cpeAbi TCM199 (cm. Ta6nni^y 4) 
b naujKax 35 mm m 3areM oa^h pas 
Ky/ibTypanbHoR cpeAoR TCM199 (cm. Ta6nnuy 
5). HaKOHeu,, ool^mtw KynbTHBuposa/in b 
KynbTypa/ibHoR cpeAe TCM199, coAep>KaLi4eft 
0,1% pacTBop 3CTpaAMona (cm. Ta6nML\y 6), 
2,5% pacTBop c^onnnKy/iocTMMynMpywinero 
ropMOHa (cm. Ja5mi\y 7) m 10% OTC, c 
nonyMeHHQM pei4nnneHTHbtx oouvitob. 

npuMep 2: nepeHoc nA©P coMaTMMecKMX 
KneroK 

Pei^nnneHTHwe ooi^mtw, nonysenHbie b 
npHMepe 1, npOMbmann oavih pas 
npOMWBaiotAeR cpeAOft TCM199 n nepeHocnnn 
b 0,1% pacTBop rna/iypoHMAa3bi (Sigma 
Chemical Co. , USA), npwroTOBJieHHbifl 
cMeujMBaHneM 1 m/i npoMbiBatoiueft cpeAbi 
TCM199 c 111 mk/1 ncxoAHoro pacTBopa 
rnanypoHHAa3bi (10 Mr/Mn b npOMbiBaiou^e^ 
cpeAe TCM199). nocne yAaneHMH KneTOK 
xyMynyca us ool^mtob b npncyTCTBnvi 0,1% 
pacTBopa rnanypoHMAa3bi, AenyAnpoBaHHbie 
ooi4MTbi npoMbiBajiH Tpn pa3a m MHKySnpoBanM b 
npOMbiBaiomeB cpeAe TCM199. 3areM stm 
ooLjwTbi nepeHocM/iM b pacTBop L\MTOxana3viHa B 
(Sigma Chemical Co. , USA), npMroTOBneHHbifi 
cMemnBaHMBM 1 m/i npoMbiBaioinefl cpeAbi 
TCM199, coAep>Kame^ 10% <t>TC, c 1 MKn 
McxoAHoro pacTBopa u,HTOxa/ta3HHa (7,5 Mr/Mn b 
flMCO), m 6necmu(yK> sony KauKAoro oou,wTa 
pa3pe3ann c ncnonbsoBaHMeM 

MMKpoMaHHnynnTopa Ann o6pa30BaHnn iuenn, 

HBpeS KOTOpyK) MOWHO BbWOTb 10-15% 

i^MTonna3Mbi H3 ooi^MTa c nonyMeHMeM 
3HyKnenpoBaHHoro (nuiueHHoro nApa) oounTa. 
CraAnn SHyKneaqiiM 6onee KOHKpeTHO 
H/uiiocTpMpyeTcn cneAyK3u^MM o6pa30M: 
pa6o^yK> naiuKy noMeu^ajin Ha naujKy 
MMKpoMaHMnynnTopa w MUKpoMaHnnynaTop 
CHa6)KanM yAepKWBajomeW nunerKoW Ha ero 
neBOM ruiene m pe>*yLnett nunerKo^ Ha ero 
npaaoM nnene. 3aTeM yAepKHBaramyK) nunerKy 
n pejKymyio nuneTKy noMeiuann b HanpaeneHnn 
9 nacoB vi 3 Ma cob, cooTBercTBeHHO, m 
KOppeKTMpoBa/iM Ann CBo6oAHoro nepeMemennfl 
bo Bcex HanpaBneHunx nyTeM noMemeHun 
KOHTponnepa (perynnTopa) nuneTOK b cepeAWHy. 
3tm ABe nvineTKM AonoriHKTenbHo 
KoppeKTMpoBann, HTo6bi He AasaTb mm 
npHKacaTbcn k paoone^ naujKe, m mx kohhhkm 
noMemsuiM b cepeAHHy MMKpoKanenbKM nyieM 
nepeMeu^eHkin mx BBepx h bhm3 no stoA 
MUKpoKanenbKe. 3aTeM ooumtw nepeHOCH/in m 
npoMUBaioiAeW cpeAW TCM199 a pacTBop 
L^MToxana3MHa B c ucnonbsoBaHueM 
npoMWBaioiAnx nuneTOK c pacipyooM 
(BHyTpeHHHft A^aMeTp >200 mkm). 
MMKpoMaHHnynnTop CHaMana o^oKyciipoBajin Ha 
ooumto c ncnonb30BaHneM ero pyKonrKM rpy6ofl 
perynnpoBKn n pyKOPTKH tohkoJI perynnpOBKM m 
3tot c()OKyc AononHMTenbHO KoppeKTMpoBann 
nepeMemeHMeM stmx AByx nuneTOK BBepx w 
bhh3. Ool^ht noweu^ann c ero nepBbiM 
nonnpHbiM Tenbi^eM, opueHTHpoBaHHbtM b 
HanpaBneHHM 12 nacoB h yAep^Baiou^yK) 
nuneTKy noMemajin b6hh3M aToro ooL^MTa b 
HanpasneHHH 9 Macos ool^htb Ann o>HKcaLiMH 
oounTa nyieM npuMeHenun rMAPaBnunecKoro 
A3BneHnn. <t>nrypa 2 noKa3biBaeT npoi^ecc 
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pa3pe3aHH* 6necTflmeR 3ohw ootjwTa c 
ncno^b30B3HneM yAepxcviBaiou;efl nnnewi n 
pe>Kyine& nuneTKH. Kbk noicaaaHO Ha cjwrype 2, 
oou,ht npoHM3biBanc« pe>xyinefl nHneTKOfl (2) ot 
HanpaaneHHH 1 Mac k HanpaaneHnto 1 1 MacoB c 

OCOOOR OCTOpO)KHOCTbK), MTOObl H6 nOBpeAHTb 

Mnronna3My ooi^MTa. nocne 3Toro ( k 
yAepwwBatomeH nnneTKe (1) npmiarann 
rviApaB/iMHecKoe AaBnenne Ann OTAeneHHH 
oou,HTa (3) m yAepwHBaKnuyio nnneTicy 
npMBOflnriH a kohtskt c pejKymefl nnneTKoa, 
npoHHKa>ome8 nepe3 OKaftMnflioujyK) 
enecTfli^yio soHy Ha eepxHefl vacTM nepBoro 
nonnpHoro Te/ibua, Ann paapesaHHH MacTM 
6necTfltneH soHbi nyTeM conpHKOCHOBeHHfl sthx 
AByx rwneTOK. Lijenb Ha oou,HTe, cwenaHHyio, kbk 
onucaHo Bbiiue, Hcnonbsosann kbk Ann 
3KyKneaL\MM, TaK h Arm utfbeia^fi aohophoh 
kjistkm. Onrypa 3 noxa3biBaeT npoi^eoc 
OHyKneai^HM, yAanHioinHfl nepBoe nonapHoe 
Tenbi;e m hapo H3 ooijHTa. Kax noicasaHO Ha 
(purype 3, ooljht (3) noMeu^ann tskum o6pa30M, 
hto era menb 6bina opneHTHpoBaHa 
BepTHKanbHo, yflep^KviBann yAepJKHBaioinefl 
nnneTKOH" (1) Ha ero HwxHefi Mac™ Ann 
npeAOTBpameHUfl ero nepeMeujeHHH h MurKo 
HdJKkiMa/iH Ha ero BepXHioio nacTb pea<yine& 
nnneTKofl (2) Ann nonyMeHH* aHyKnewpoBaHHoro 
00L)HTa. SHyKnenpoBaHHbi^ oohht npoMbiBanw 
Tpn pa3a npoMbmaioineH* cpeAoii TCM199 h 
MHKy6npoBa^n b KynbTypanbHoi* cpeAe 
TCM199. 

nocne aroro Aonopnbie KneTKH, nonvMeHHwe 
3apaHee, nepeHocunn b SHVKneHpOBaHHbie 
oou,htw c ncnonb30BaHneM 

MHKDOMaHwnyjiflTopa. CHanana, HH-beiajHOHHyio 
MUKpoKane/ibKy 4 mkd noMemann Ha cepeAHHy 
paoonefl HawKM c HcnonbaoBaHHeM pacTBopa 
PHA-P, npuroTOB/ieHHoro CMeuiHBaHHeM 400 
mkji npoMbiBatoiMero pacTBopa TCM199 h 100 
mkji MCXQAHoro pacTBopa PHA-P 
(<t>nToreMarrxiK)TMHMHa) (0,5 Mr/Mn b 
npoMUBaioa\eM pacTBope TCM199). 3aTeM 
Aenann abo MHKpoxanenbKH pf\?\ AOHopHbtx 
xrieroK, OAHy H3 Korapux noMeu^a/iH BbJiue, a 
Apyryto - Hn*e HKbeKU,HOHHOH" MuxpoKanenbxn 
Ha ToPi xce caMofl pa6oMefl nawKe c 
ncnonb30BaHnew 3<J>P, ©OAepacamero 1% <t>TC. 
nocne pacnpefleneHUR othx MUKpoKaneneK c 
MMHepanbHbiM MacnoM, pa6oMyio MaiDKy 
noMeiuanii Ha Mauuxy MHKpOMaHMnynjrropa. 

Peacymyio nunency, vera HOBneHHyK) Ha 
MMKpoMaHnnyn«Tope, 3aMeH«nn HKbeKUHOHHofi 
nuneTKoM. 3HyKnenpoBaHHbie oou,HTbi 
npoMbiBann Tpn pa3a npoMbiBaiomefl cpeAofl 
TCM199 h nepeHoennn B HH-beKijHOHHyio 
MMKpoKanenbKy. floHopHbie KneTKH omirMBanH b 
HhTbeKi^noHHyio nnneTKy h nepeHocunn b 
MH*beKUMOHHyio MMKpoKnenbKy. Onrypa 4 
noxa3biBaeT npoi^ecc nepeHeceHun 
coMaTMMecKoR KneTKM b 3HyKnenpoBaHHbiW 
0014HT. KaK noKaaaHO na o>nrype 4, 
3HyicnenpoBaHHbiW ooqnr noMeu^ann c ero 
u^enbio. opweHTHpoBaHHOfl b HanpaaneHHM 1 
naca, GbuKCHpoeanM npn noMomn 
y AepKM Ba KDine ft nuneTKH m HHbeL^npoBann 
AOHopHoft xneTKoB Mepe3 menb c 
HcnonbsoaaHMeM MhfbeKunoHHoR nnnericH m 
rwApaBnuMecKoro AasneHUR c nonyweHHeM 
peKOHCTpyMposaHHoro 3M6pnoHa. 3tot 3m6phoh 
npoMbisanH Tpn pasa npoMbtBaK>u;eft cpeAofl 
TCM199 h HHKy6npOBann b npoMbiBaK>mefl 
cpeAe TCM199. 

npMMep 3: 3neKTpocnnflHne m aKTMBai^nw 

PeKOHcrpynpoBaHHbie 3M6pnoHbi 



noABeprann aneiapocnuflHuio c 
ncnonb30BaHneM MaHMnynmopa tcneroK 
Electrocell Manipulator (ECM 2001, BTX, USA) 
c nocrteAyrameR aKTMsaL^neW. 15 mot pacTBopa 
MaHHHTa, coAep?Kau4ero 0,26 M MaHHHTa, 0,5 

5 MM HEPES (pH 7,2), 0,1 MM MgS0 4 H 0,05% 
BCA, Ao6aanfuin k KynbTypa/ibHOft cpeAe 
TCM199, coAep^au^eM peKOHCTpynpoBaHHbie 
3M6pnoHbi, c Hcnonb30BaHHeM nuneTKH c 
pacTpyooM Anfl npoMW Banna, nocne 

t 0 1-MHHyTHoR HHKyoauHH b yKa3aHHoR cpeAe 

3M6pMOHbl MHKy6MpOBanH B T8M9HM9 1 MMHyTbt B 

pacTBope MaHHHTa, AononHeHHOM 
npoMbiBaiou^HM pacTBopoM TCM199, h HaKOHeu 
nepenocHnn a pacTBOp MaHHHTa c 
HcnonbsoBaHMeM nnneTKH c pacTpyooM Ana 
15 npoMbiBaHMfl. KaMepy (xaMepy 3,2 mm 453) 
KneTOMHoro aneKTpoMaHHnynHTopa sanonnnnn 

paCTBOpOM MaHHHTB, AononHeHHbiM 

npoMbiBatoin.eft cpeAoft TCM199, h 3aTeM 
3M6pnoHbi noMeu^anvi b 3Ty KaMepy tbkhm 

06pa3OM, MTO HX HaCTb C AOHOpHOft KneTKOW 

20 6bina o6pameHa k KaTOAy. nocne 
sneKTpocnHHHHH 3m6pmohob nyTeM npnnojKeHHB 
HMnynbca nepeMeHHoro TO«a 0,75-2,00 kB/cm 
ABa^KAbi c HHTepBanoM 1 cex b TeneHne 1 5 mkc 
xa^Abift pa3, hx nepeHocvuiH b npOMbiBafou^yio 
cpeAy TCM199 h npoMbiBann Tpn pa3a STotf 
cpeAOM ot pacTBopa MaHHHTa. 

Ana aKTHBau^HH sneiapocnHTbix 3m6phohob 
hx hh Ky 6h poBann b TeMHOTe b TeneHne 4 MHHyT 
b pacTBope HOHOMHUHHa (Sigma Chemical Co., 
USA), KOTopbiW 6bin npoMbiBajomeft cpeAofi 

30 TCM199, coAepwam,efl 5 mkM hohomhmhh h 1% 
BCA. McxoAHbift pacTBOp hohomhi^hh3 
nonynann pacTBopeHHeM 1 Mr HOHOMHi^HHa b 
1,34 Mn AMCO. AKTHBHpoBaHHwe 3M6pnoHbi 
HHxy6HpoBanH b TeneHne 5 MHHyT b naiiJKe 35 
mm, coAepjKau^eft npoMWBaJoiMyro cpeAy 

35 TCM199, AononHeHHyio 10% OTC, Ana 
yAaneHHfl noHOMnt^MHa H3 sthx 3m6phohob. 
npHMep 4: nOCTaKTHBai^HR H 

KynbTHBHposaHHe in vitro oneiapocnHTbix 

3M6DHOHOB 

AKTMBMpOBaHHblG 3M6pHOHbl 

40 nocTaKTHBHpoBanH b TeneHHe 4 Macoe b 25 mioi 
pacTBopa LiHscnoreKCHMHAa (Sigma Chemical 
Co., USA), npnroTOBneHHoro AoGaBneHneM 
HcxoAHoro pacTBopa UHKnoreKCHMHAa (10 mlwn 
8 OTaHone) k cpeAe Anfl KynbTHBHpOBaHHfi in 

_ vitro, mTALP, b KOHeMHoft KOHi^eHTpai^HH 10 
MKr/Mn. 3aT6M 3M6pnoHbi noABeprann 

CKpHHHHiy H OTOCpaHHWe 3M6pH0HW 

h HKy 6h poBan h b TeneHHe 7 AHefl b ycnoBHnx 
39 ©c, 5% CO2. Bo BpeMfl KynbTHBHposaHHfl 

P33BHTH6 3M6pHOHOB nOABepraJlH MOHHTOpHHry 

SO no Mepe npoxo)KAeHHn BpeMOHH (cm. Tao/iHtjy 
S)- 

Kax noKasaHo b Ta67iHU,e 8, 6bino hcho 
npOAeMOHCTpHpoBaHO, mto cnoco6 m6)kbhaoboR 
TpaHcnnaHTat^HH flAep no3BonneT nonyMHTb 
pa3BHTHe KnoH h poBa h h bix 3m6phohob HenoseKa 

55 ao CTaAMH Mopyna/6nacToi4HCTa, mto b 
kohohhom HTore o6nerMaeT nonyneHne 
3M6pnoHanbHbix cTBonoBbix KneTOK MenoBeKa H3 
pa3BHBUJHXCfl Mopyn/6nacTouHCT. 

Ha ocHOBe BbnueonncaHHoro cnoco6a 

60 aBTopbi H3o6peTeHH« nonynnnH 3m6phoh, SNU6 
(nHHHio coMaTHHecKHX KneTOK nenoBeKa), c 
Hcnonb30BaHH6M KneTOK koxch MenoBexa b 
KanecTBe aohopob aaep. 3tot sm6phoh 6bin 
AenoHHpoBaH Me>KAyHapoAHbtM AenosHTapneM, 
KCTC (Kope^cKO^ KonneKuneft TnnoBbix 
KynbTyp; KRIBB #52, Oundong, Yusong-ku, 
Taejon, 305-333, Republic of Korea) 19 hk>ha 
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2000 roAa noA HOMepoM AOCTyna KCTC 
0805BP. 

npHMep 5: 3aMopa>KWBaHne m orrauBaHHe 
3M6pnoHOB m TpaHcnnaHTai4nn 

3M6pkiOHbi saMopaKMBann Ann 
AonrocpoMHoro xpaHeHMn. CHanana cpefly Ann 
aaMopaaaiBaHHH (cm. TaGnmibi 9 m 10) 
pacnpeAenftnti a mslukm 35 mm h Mopo3nnbHHK 
BicntOMajiH Ann noflAepjKaHua TeMnepaTypbi npn 
-5°C. 3M6pnoHbi, OTo6paHHbie Ana 
3aMopa)KMBaHMfl, npoMbiBajiM 3<J>P, 
coAepxaiHHM 10% <t>TC, m MHKy6*MpOBanM b 
cpeAB Ann 3aMopaxnBaHnq b t9M6hm8 20 mmh/t. 
3aT6M 3M6pHOHbl OTTflrHBaTtM bo cfDpaH i^y 3CKyK) 

conoMMHKy Ha 0,25 win tbkmm o6pa30M, mto 
conoMMHKa HMena cpeAy Ana aaMopawMBaHMn, 
coaepKamyio 3M6pMOHbi p B cepeAMHe n abb 
cnoa Boawyxa Ha ooomx KOHi^ax. nocne 
repM6Tvi3ai4Mki HarpeBaHMeM cohomkhkm c 
Mcno/ib30BaHneM HarpeToro nnHi^eTa ee 
noMeujajui b Mopo3unbHMK, BbiAepxaiBanM npn 
-5°C b TeneHMe 5 mmhvt m oTAenanw nnHi^eTOM, 
npeABapmenbHO oxna>KAeHHWM hcmakmm N2. 
nocne OTAeneHMfl conoMMHKy oxnawAajiM npn 

CKODOCTM -0,3°C/MMH AO -30°C. BUA6p)KMBanH B 

TeMeHne 10 mmhvt, KorAa TeMnepaTypa 
AOCTMra/ia -30 °C. B KOHtje kohl^ob 3tm 
3M6pnoHbi xpaHnnM b pe3epByape c jkmakmm N2. 

Ana orranBaHHfl 3aMopo>KeHHbix 3M6pMOHOB 
cpefly Ana orraMBaHMa, coAepwaiAyw 3 OP, 
Aono/iHeHHbifl 20% <t>TC, roTOBMJiM b Hawrax 35 
mm m AononHJuin rnwuepMHOM Ann nonyneHMa 
cpeA Ana orraMBaHMa, Ka>KAaa H3 KOTopbix 
coAep)Kana 0%, 3% m 6% mnqepnHa (cm. 
raQmubt 9 m 11). 3aTeM 3aMopoxeHHyio 

COJIOMMHKy BblHMMajlM M3 XCMAKOfO N2, 

BbiAepKMBann Ha BosAyxe b TeneHne 5 cexyHA m 
OTTanBsmM b pe3epsyape (>20 cm b AnaMeTpe), 
coAepxaiueM Teanyio BOAy (30°C). flocne 
OTTanBaHna conoMMHKy paspeaanM b MecTax 
cnoeB BOSAyxa Ha ooomx KOHijax n cpeAy. 
C0Aep>KaiMyto smopmohu, cooMpaxtM. 3m6pmohu 
MccneAOBanM noA MUKpocKonoM. Ana yAaneHna 
cpeAtJ Ana aaMopaacMBaHMa M3 3m6pmohob mx 
nocneAOBaTenbHO MHKyGnpoBann a cpeflax Ana 
orranBaHna, coAepwaiUMX 6% rnni^epktH, 3% 
rnm^epMH m 0% munepnH, KEUKAbtfl pa3 no 5 

MHHyT. 

KaK acHO no«a3aHO m oo^acHeHO Bbiiue, 
AaHHoe n3o6peT6HMe o6ecnenMBaeT cnoco6 
nonyMeHkia khoh MpOBa h h bix om6phohob 
HenoBOKa c ncnonb30BaHneM cnocooa 
Me>KBMAOBo« TpaHcnnaHTai^MM aAep, 
npeAycMaTpMBaioiAero nepeHeceHwe aAep, 
npoMcxoAaiMMx M3 coMaTMMecKMx xneTOK 
wenoBeKa, b oohmtu, nojiyMeHHbie M3 kodobw, m 

KnOHMpOBaHHbie 3M6pHOHU MenoBeKa, 
nonyMeHHbie yfca3aHHbiM oiocooom. ComacHO 
cnocoGy AaHHoro H306peT8Hna, nonyneHMe 

KTIOHMpOBaHHblX 3M6pM0H0B MenOBOKa MOXCOT 

6biTb ncnojib30BaHO Ana nonyneHwa 
3M6pnoHanbHbix CTBonosbix KneTOK HenoBeica, 
KOTopbte Moryr 6biTb mnpoKO npHMeHeHbi Ana 
paanwMHbix i^enert, TaKMX kbk neneHMe 
3a5oneBaHH« h Apyn^e npuMeHeHua b 
<})apMaueBTiiKa m mbahl^mhckom Hayxe. 

Pa3Hoo6pa3Hbie MOM$MKai\m AaHHoro 
M3o6peTeHMa, KpoMe noxa3aHHbix m onncaHHbix 
3Aecb, 6yAyT OHeBUiAHbiMti Ana cnei4nanncTOB b 
AaHHofl o6nacTH M3 npeAWAyiMero onncaHna. 
noApa3yMeBaeTca, mto noAo6Hbie 
MOflnc{)MKaL^viM HaxoflaTca b o6"beMe 
npwnaraeMOM 0opMynbi M3o6peTGHna. 

OopMyna mo6peiQHm: 
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1. Cnoco6 nonyneHkia KnoHnpoBaHHwx 
3M6pMOH08 MenoBeKa, npeAycMaTpusaioiMH^ 
cTaAHU (\) nojiyMeHkia nwHMW aohophwx 
coManmecKvix KneTOK, co6paHHbix H3 MenoBeKa; 
(ii) coapeBaHMn oouhtob, co6paHHbix H3 
anHHHKa KopoBbi, in vitro; (Hi) yAaneHMa 
KneTOK xyMynyca, 0Kpy>KaK3innx ooi^mtu, 
pa3peaaHna nacTM 6necTaiAeR sohu C03peBUJMX 
oouvtToa c nonyyeHvieM menu m BbDKUMaHua 
nacTH L^HTonnaaMbi, BKnioHatoineft b ceoa 
nepBoe nonapHoe Tenbue, Mepe3 3Ty menb c 
nonyMeHkieM 3HyKnenpoBaHHbix (663-baAepHbix) 
pei^nnneHTHbix ool^htob; (iv) nepeHeceHkia aApa 
b peunnneHTHbi« oouht MH^>eKi4neR AOHopHbix 
KneTOK b 3HyKnenpoBaHHbie (6e3i>aAepHb!e) 
pe^nneHTHbie oo^iTbi c nocneAywu^HMM 
nocneAOBaTenbHbiMki aneiapocnuRHneM m 
aKTHBai^neW sneicrpocjiHTbix KneTOK c 
nonyMeHMeM smGphohob; (v) nocTaicrnBamin m 
KynbTMBMpoBaHMa 3m6pmohob in vitro. 

2. Cnocoo" nonyneHHa KnoHMpoBaHHux 
3m6pmohob Heno8eKa no n. 1 , b kotodom mnm 
co Ma thm ecKMX KneTOK. noxiyMeHHbte b cTaAHH 
(i), BKnioHaioT b ce6a KneTKM m/im cf>n6po6nacTbi 
koxh MenoBeKa, coOpaHHbie M3 nyno^Horo 

KaHaTMKa HOBOpO>KAeHHblX. 

3. Cnoco6 nonyneHMa KnoHi/ipoBaHHbix 
3M6pnoHos HenoaeKa no n. 1 , b kotopom hmhuh 
coMaTHHecKMX KneTOK xpaHaT c 
ncnonb3oaaHneM cySKynbTMBupoBaHua 
(nepecesa) xynbTypbi c cbiBopoTOHHbiM 
ronoflaHMeM vuih 3aMopa?xviBaHVia. 

4. Cnoco6 nonyMeHHa KnoHMpoaaHHbix 
3m6phohob MenoBera no n. 1 , b kotopom KneTKM 
KyMynyca, OKpy>Kaiou4Me ooi^mbi b cTaAMM (iii), 
o>H3MMecKM yAanawT AeHyAH py JOii^eR nnneTKO^ 
nocne o6pa6oTKM rwanypoHHAaaoti. 

5. Cnoco6 nonyMeHwia KnoHvipoBaHHbix 
3m6pmohob wenoBeKa no n. 1, b kotopom 
SHyicneaL^MK) ooi^mtob b CTaAMM (iii) npoBOAaT 
oopa30BaHneM u\em Ha oouktTe nyTeM 
paapeaaHMa ero MMKpOMaHnnynaTopoMj 
noMeu^eHMeM 3Toro ooi^MTa c era menbio, 
opueHTkipoBaHHoR BepTwaribHO, m 
yAep)KMaaHneM hvdkhbW nacru oouHTa 
yAep>KMBaiou4e« nnneTKOM Ana 
npeAOTBpaiMeHMa nepeMemeHna KneTKM; 
BbDKMMaHMeM BepxHe^ nacTM couMra pejKymeM 
nMneTKoPi, HTo6bi BbinycrMTb 10-15% 
L^MTon/iasMbi, coAepKau^e^ nepBoe nonapHoe 
Tenbue, ms oouMTa nepea 3Ty menb. 

6. Cnoco6 nonyMeHMa KnoHMDOBaHHbix 
3m6pmohob MenoBeKa no n. 1, b kotodom 
nepeHeceHMe aApa b CTaAMM (iv) npoBOAaT 

MKbOKLlMefl AOHOPHOR KneTKM B pei^MnM6HTHbl^ 

3HyKneMDOBaHHbi^ (6e3"baAepHbifl) ooi^mt Mepe3 
menb, CAenaHHyjo Ha 6necraiAef% 30H9 ooi^MTa. 

7. Cnocoo* nonyneHMa KnoHMpoBaHHbix 
3m6pmohob MenoBeKa no n. 1, b kotopom 
snetapocxiMaHMe b CTaAMM (iv) npoBOAaT 
npMnoJKeHMeM MMnynbca nepeMOHHoro tokb 
0,75-2,00 kB/cm ABajKAbi c MHTepBanoM 1 c b 

TSHeHMO 15 MKC KaJKAblM p83. 

8. Cnoco6 nonyneHMa KnoHMpoBaHHbix 
3m6pmohob MenoseKa no n. 1, b kotopom 

aKTMB3L^Ma B CTaAMM (iv) nDOMCXOAMT 

OAHOBpeMeHHO c aneKTpocnMHHMBM, npM 
ycnoBMM, mto sneKTpocnMaHMe BbinonHaioT b 
cpeAP, C0Aep>KaiAeR Ca 2 *. 

9. CnocoS nonyneHMa KnoHMpoBaHHbix 

3M6pMOHOB HenOBBKa no n. 1, B KOTOpOM 

aKTMBai^MK) b CTaAMM (iv) npoBOAaT b pacTBope 

MOHOMMUMHa B T6MH0T6, npM ycnOBMM, MTO 

aneiapocriMaHMe BbinonHaioT b He coAepJKau^eW 
Ca 2+ cpeAe. 
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10. Cnocoo* nonyneHUfl KnoHHpoBaHHbix 
3m6pviohob MenoBeica no n. 1, b kotopom 

nOCT3KTV1BaL(HK) B CTaAHH (v) npOBOAHT 
KyjlbTMBHpOBSHHeM 3M6pWOHOB B paCTBOpe 

LjmcnoreKCHMMfla win pacTBope DMAP 
(4-flHM8TnnaMMHonypMHa). 

11. Cnoco6 nonyMOHMfl KnoHnpoeaHHbix 
3M6pnoHOB qenoseica no n. 1, b kotopom 
KyjibTMBMposaHne in vitro a CTaAHH (v) 

npOBOA«T Ky/lbTHBHpOBaHHeM 

nOCTa KTtl BH POBBHH bfX 3M6pMOHOB 8 CpeflB 

mTALP, mSOF win mCR2aa. 

12. Cnoco6 nonyHOHMfl KnoHvipoBaHHbrx 

SMOpHOHOB M8/10BBK3 no H. 1, AOnO/lHMTe/lbHO 

npe^ycMaTpMBaK)i^H^ cranio xpanenm 
3M6pwoHOB, KyrtbTMBMpoBaHHbix in vitro B 
cTaAHM (v), Ana 6onee no3flHero McnonwoBaHHfl 



nocne 3aMopa)KviBaHUR smGpuohob b cpeAe Ann 
3aMopa)KviBaHHfl, coAQpwameR 
neHML^nnjiMH-cTpenTOMni4HH, CaCfc, mtOKoay, 
MgCt2, Na-nnpyBaT m 3a6ycJ>epeHHbiR 
s 0oaJ>aTOM coneBoR pacTBop. 

13. Cnocoo" nonvMeHna KnoHHpoBaHHboc 
3m6phohob MenoBeKa no n. 1 Ann nonvMeHHa 
SMOpuoHa SNU6 {jimhuh coMaTunecKnx kxiotok 
senoBeKa, KCTC 0805BP), c ncnonb30BaHneM 

KD6TOK KOJKM M6J10B6K3 VI OOtJMTOB KopeflCKOfi 
10 KOpOBbl B KaMGCTBe flOHODOB Rflep H 
peUMnneHTHblX OOU.HTOB, COOTBeTCTBeHHO. 
n pMOpHTGT no nyHKT8M M npHSHSKaM: 

30.06.1999 no nn. 1-13; 

04.01.2000 ycTaMOBneH no BHeceHHbiM 
M3MeH8HnnM b nyHKTbi 4>opMynbi. 
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CpeAa mTALP 


TaOJiwua 1 


MHrpeweHT 


KoHixeHTpauKfl 


NaCl 


93, 1 - 103, 4 MM 


KC1 


3,1 MM 


NaHCCb 


25 MM 


NaH 2 PO< 


0,36 MM 


Na-jiaKTaT 


15 MM 


CaCl : .2H 2 0 


1,7 mM 


MgCl 2 .6H 2 0 


0,5 MM 


Na-nnpyBaT 


0,45 MM 


TJI10KO3a 


1,5 MM 


<DeHOJIOBbE4 KpaCHH^ 


10 MKr/ji 


BCA 


8 Mr/MJT 


KaHaMMUMH 


0,7 5 mkiVmji 


EAA(He3aMeHMMHe awwHOKWcJiOTw) 


2% 


NEAA (He-He3aMeHMMue aMMHOKHCJiOTK) 


1% 


L-rjiyTaMMH 


1 mM 


ITS (floCaBKa k cpene wHcyjWH- 


0,5% 


TpaHc^eppwH-ceJieHMT HaTpw«) 
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Cpena mSOF 



TaOjiMua 2 



ro 



cn 

CD 



MHrpewenT 


KOHUeHTpai4WH 


NaCl 


99, 1 - 106 MM 


KC1 


7,2 MM 


NaHC0 3 


25 MM 


NaH : P0 4 


1,2 MM 


Na-jxaKTaT 


5 MM 


CaC1^2H,0 


1,7 MM 


MgCl:. 6H : 0 


0, 5 MM 


Na-nwpyBaT 


0,3 MM 


rjlI0KO3a 


1, 5 MM 


OeHOJioBfeift KpacHbtfi 


10 MKr/ji 


BCA 


8 mt/wi 


KaHaMMUMH 


0,75 MKr/MJi 


E AA ( He 3 aMe HMMHe aMMHOKWCJiOTbi) 


2% 


NEAA (He-He3aMeHMMLie aMMHOKMcnoTM) 


1% 


L-rjiyTaMMH 


1 MM 


ITS 


0,5% 
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ro 



Ta6Jiwua 3 



Cpeaa mCR2aa 



ho 

0> 
CD 



MHrpeAweHT 1-a* icyjibTypaJib- 
Ha a cpeaa 
(1-4 aha) 


2-aa KyjitTypajib- 

Hafl cpeaa 
(nocjie 4-ro jxhh) 


flpoMbiBajomaH 
cpeaa 


NaCl 


114 MM 


114 mM 


114 MM 


KC1 


3, 1 MM 


3, 1 mM 


3,1 MM 


NaHC0 3 


25 MM 


25 mM 


2 mM 


NaH : P0 4 


0,35 MM 


0,35 MM 


0,34 MM 


Na-ji6KTaT 


15 MM 


15 MM 


15 MM 


CaCl : .2H : 0 


2 MM 


- 


2 mM 


MgCl 3 .6H : 0 


0, 5 MM 


0,5 mM 


0,5 mM 


EAA 


— 


1% 


- 


NEAA 


14 


1% 


u 


WHCyJIHH 


l\i 


1% 


i% 


TJiyTaMMH 




1 MM 


1 MM 




0,37 MM 


0,37 mM 


0,37 MM 


JlHMOHHaH KMCJIOTa 


0,33 MM 


0,33 MM 


0,33 MM 


HEPES 


mm 


- 


10, 5 MM 


Na-nwpyBaT 


0,3 MM 


0,3 MM 


- 


rjii0KO3a 




1,5 MM 


- 


OeHOJIOBblft KpacHtifi 


10 MKr/ji 


10 MKr/ji 


10 MKr/ji 


ECA 


3 mp/mji 




3 Mr/ mji 


<*TC 




10% 




KaHaMHUMH 


0,75 mkt/mji 


0,75 mkt/mjt 


0,75 mkt/mji 
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npoMHBaiomaa cpena TCM199 





MHrpexiweHT 


KoHueHTpauMfl | 




HopouiOK TCM 


Gibco 31100-027 




HEPES 


10 MM 




NaHC0 3 


2 MM 




ECA 


0, 5% Bec/oG 




neHMlXKJlJIHH- 


1% (neHMUWJTJIMH 10000 E/mji, 




CTpenTOMMUMH 


CTpenTOMMUMH 10 Mr/MJl) 




Cpeaa nxx 


Ta6jwua 5 

KyJlbTMBMpOBaHMH TCM199 




ylKrpeflweHT 


KoHueHTpauKft 




}KMjHKan TCM 


Gibco 11150-059 




Na-nvipyBaT 


1 MM 




neHMUMJIJIMH- 


1* (neHMUMJIJIMH 10000 E/mji, 




CTDenTOMMUMH 


CTpenTOM^UMH 10 mt/ur) 




TaOJiMua 6 

PacTBop 3CTpaflnoJia 


73 


MHrpexcweHT 


KoHueHTpauw^ 


C 


3cTpaflwoJi 


5 Mr 


IO 


3TaHOJI 


10 MJI 


2 16 5 9 


TaGjinua 1 

PacTBop ^ojtnHKyjiocTMMyjiMpyiomero ropMOHa 


MHrpeweHT 


KOHUeHTpaUMH 




OOJTJIMKyHOCTMMyJIMpyBOmM^ ropMOH 2 AU 


o 


Cpejia jxjir KyjibTMBMpoBaHMK TCM199 10 mji 
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TaOJWua 8 

Pa3BMTMe smOpwohob, nojiy^eHHUx W3 KJieTOK ko*m ne- 
jioaeKa nocne mc?kbhaobow TpaHcruiaHTauwn Hnep 



ywcjio 3Jie- 


CTeneHb 


CTeneHb 


KoiiH^ecTBo 


KOJlM^eCTBO 


Kojume- 


KTpOCJIM- 


sjieKTpo- 




(%) 2-KjieTO^- 


(%) 8-KJie- 


CTBO ( %) 


THX OOUM- 


CJWflHWfl 


(%) 


HUX 3MCpM0- 


TOMHHX 


Mopyji/ 


TOB 


{%) 




HOB 


3MGpM0- 


DJiacTO- 










HOB 


UMCT 


203 


46, 8 


51, 6 


51,6 


34,7 


5,3 



Ta&nwua 9 

3QP una 3aMopa»MBaHWH 



MHrpexiMeHT 


KoHueHTpauwH 


3<DP (1 x) 


Gibco 14190-144 


Na-nwpyBaT 


0, 033 MM 


rJTI0KO3a 


0, 15 MM 


CaCl 2 .2H 2 0 


0, 171 mM 


ITeHHUWJTJTMH-CTpenTOMMUHH 


1% (neHMUMJiJiMH 10000 E/mji, 
cTpenTOMMUMH 10 Mr/Mjn) 


MgCl 2 -6H 2 0 


0,049 MM 

f 



TaCJiMua 10 

Cpeaa nnn 3aMopa»MBaHMH 



MHrpejciMeHT 


KOHUeHTpaUHH 


30P ajih 3aMopa«MBaKM« (TaGJiMua 9) 


2, 25 mji 


(45%) 


OeTaJifeHaa TeJiaHta cuBopoTKa (<DTC) 


2, 25 mji 


(45%) 


TJIMUepWH 


0, 5 mji 


(10%) 


CpeUM JUlH OTTaMBaHMH 




TaOJiMua 11 


MKrpeweHT 6% rjiHuepnH-3<PP 3% i\nnuepwH-3<t>P 0 


% iwuepnH-30P 




3<t>P {TaGjrwua 9) (Ta6Jinua 


9) 


(TaOJiHua 9) 




BCA 0,5% 0,5% 




0,5% 




TJiMuepMH 6% 3% 




0% 




Caxapo3a 0,3 M 0,3 M 




0,3 M 
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